Activation of vascular endothelial growth factor A transcription in tumorigenic glioblastoma cell lines by an enhancer with cell type-specific DNase I accessibility.
Unregulated expression of vascular endothelial growth factor-A (VEGF-A) plays an important role in tumor growth. We have identified a cell type-specific enhancer, HS-1100, that contributes to VEGF-A transcriptional activation in tumorigenic glioblastoma cell lines. This enhancer exhibits increased accessibility to DNase I in glioblastoma cell lines that express high levels of VEGF-A but not in several other cell lines that express much lower levels of VEGF-A. HS-1100 contains a number of sequence elements that are highly conserved among human, mouse, and rat, including the hypoxia-response element (HRE). We show that the HRE contributes significantly to the cell type-specific enhancer activity of HS-1100 in U87MG glioblastoma cells. We use chromatin immunoprecipitation assays to show that endothelial PAS domain protein 1 (EPAS1) can efficiently bind to the endogenous HRE in U87MG cells but not in HEK293 cells in which the chromosomal HS-1100 is not accessible to DNase I. A dominant negative EPAS1 significantly reduces HS-1100 enhancer activity and VEGF-A levels in U87MG cells. Our results provide insight into the molecular mechanisms of VEGF-A up-regulation during cancer development.